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(54) Foldable and portable mobile communication terminal 

(57) A foldable and portable mobile communication 
terminal is formed as a two-folded type in which a lower- 
side body unit (1 00) and upper-side unit (200) are cou- 
pled openably and closabiy by a two-shaft hinge mech- 
anism. The two-shaft hinge mechanism includes a first 
hinge unit that allows the upper-side body unit to rotate 
with respect to the lower-side body unit up to the open 
state defining a predetermined talking position, and a 
second hinge unit that allows the first hinge unit to rotate 
in a direction different from the aforementioned rotation- 
al direction of the first hinge unit. The first and second 
hinge units are coupled so that the rotational center axes 
thereof orthogonally intersect each other. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a foldable and 
portable mobile communication terminal represented by 
a portable mobile telephone. More particularly, the 
present invention relates to a foldable and portable mo- 
bile communication terminal allowing the processing of 
operational information according to a program incorpo- 
rated therein, the processing of communication informa- 
tion with an opposite party, related to the aforemen- 
tioned operational information processing, and data dis- 
play therefor. 

2. Description of the Related Art 

[0002] As an example of such a foldable and portable 
mobile communication terminal, the following foldable 
and portable mobile telephone is known. This foldable 
and portable mobile telephone includes a lower-side 
body unit and an upper-side body unit. The lower-side 
body unit has an operation section comprising a plurality 
of operation buttons each serving an operational func- 
tion for users. The upper-side body unit has a display 
section for displaying data on the operational informa- 
tion processing associated with operation with respect 
to the operation section, and on the processing of com- 
munication information with an opposite party, related 
to the above-described operational information 
processing. The lower-side and upper-side units are 
coupled openably and closably by a hinge mechanism 
constituted of a single-shaft hinge unit, and are formed 
into a two-folded type. Such a foldable and portable mo- 
bile telephone is disclosed in, for example, Japanese 
Unexamined Patent Publication (JP-A) No. 
2001-136252. 

[0003] As a hinge mechanism applied to the foldable 
and portable mobile telephone, the following is known. 
This hinge mechanism includes a hinge unit having a 
first rotating shaft (rotating shaft for opening and clos- 
ing). By this hinge unit, the upper-side unit is rotated 
about the first rotating shaft by an angle of approximate- 
ly 180 degrees with respect to the lower-side unit into 
an open state. This open state is defined as a talking 
position. In case of such a foldable and portable mobile 
telephone, on the folded surface of the lower-side body 
unit with respect to the upper-side body unit, a micro- 
phone for collecting sounds is usually provided besides 
the operation section. On the other hand, on the folded 
surface of the upper-side body unit with respect to the 
lower-side body unit, a speaker for uttering voices is pro- 
vided besides the display section. 
[0004] As described above, in case of a conventional 
foldable and portable communication terminal, the open 
state in which the upper-side body unit has been rotated 



with respect to the lower-side body unit by an angle of 
approximately 180 degrees using the hinge unit, is de- 
fined as a talking position. This, however, involves a 
problem in that the usability in the open position is poor. 
s For example, when the user brings his or her ear near 
to the speaker on the upper-side body unit while talking 
with an opposite party, his or her mouth moves away 
from the microphone on the lower-side body unit, and 
thereby hard talking could be caused. Also, in this open 
position, the entire communication terminal with the 
shape thereof lengthened might be a hindrance to the 
usage thereof. This is because the conventional folda- 
ble and portable mobile communication terminal has no 
function of rotating the upper-side body unit with respect 
to the lower-side body unit at a position within the sur- 
face of the lower-side body unit. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to solve the above-described problems and to pro- 
vide a foldable and portable mobile communication ter- 
minal that facilitates talking by improving the operation 
of the foldable type, and that provides excellent usability 
by allowing it to be used with the overall size thereof 
remaining compact. 

[0006] The present invention is applied to a foldable 
and portable mobile communication terminal configured 
as a two-folded type by openably and closably coupling, 
by a hinge mechanism, a lower-side body unit that in- 
cludes an operation section comprising a plurality of op- 
eration buttons, and an upper-side body unit that in- 
cludes a display section for displaying data on the op- 
erational information processing associated with oper- 
ation with respect to the operation section, and on the 
processing of communication information with an oppo- 
site party, related to the above-described operational in- 
formation processing. 

[0007] According to an aspect of the present inven- 
tion, the foldable and portalbe mobile communication 
terminal has a two-shaft hinge mechanism as a hinge 
mechanism. The two-shaft hinge mechanism comprises 
a first hinge unit that allows the upper-side body unit to 
rotate with respect to the lower-side body unit up to the 
open position defining a predetermined talking position, 
and a second hinge unit that allows the first hinge unit 
to rotate in a direction different from the aforementioned 
rotational direction of the first hinge unit. The first and 
second hinge units are coupled so that their rotational 
center axes orthogonally intersect each other. 
[0008] In the foldable and portable mobile communi- 
cation terminal according to the present invention, the 
first hinge unit is accommodated in the upper-side body 
unit, and the second hinge unit is accommodated in the 
lower-side body unit so that a part thereof projects from 
the lower-side body unit. 

[0009] In the foldable and portable mobile communi- 
cation terminal according to the present invention, the 
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first and second hinge units have first and second rotat- 
ing shafts, respectively. The two-shaft hinge mechanism 
defines the predetermined talking position by rotating 
the upper-side body unit about the first rotating shaft, 
and also allows the upper-side body unit to rotate about 
the second rotating shaft at a position within the surface 
of the lower-side body unit in either clockwise or coun- 
terclockwise direction . In addition, the two-shaft hinge 
mechanism has tilt-angle adjusting functions of control- 
ling the open tilt-angle of the upper-side body unit ac- 
cording to the rotational angle thereof about the second 
rotating shaft so as to become an angle defining the pre- 
determined talking position, and an angle formed by the 
upper-side body unit rotating about the second rotating 
shaft off the angle defining the predetermined talking po- 
sition. 

[0010] In the foldable and portable mobile communi- 
cation terminal according to the present invention, the 
tilt-angle adjusting functions of the two-shaft hinge 
mechanism rotate the upper-side body unit about the 
first rotating shaft from the closed state in which the ro- 
tational angle of each of the first and second rotating 
shafts is 0 degree, up to the open state, and thereafter, 
the tilt-angle adjusting functions can set the open tilt- 
angle for defining the predetermined talking position, in 
a range of 160 to 170 degrees. Also, the tilt-angle ad- 
justing functions can perform setting such that the up- 
per-side body unit can rotate about the second rotating 
shaft from the open tilt-angle range of 160 to 170 de- 
grees, in an angle range of 1 80 degrees in either clock- 
wise or counterclockwise direction . When the rotational 
angle about the second rotating shaft is in a range of 0 
to 90 degrees, the tilt-angle adjusting functions can ro- 
tate the upper-side body unit from the open tilt-angle 
range of 160 to 170 degrees up to an open tilt-angle of 
180 degrees in a variable manner, and when the rota- 
tional angle about the second rotating shaft is in a range 
of 90 to 180 degrees, the tilt-angle adjusting functions 
can rotate the upper-side body unit while maintaining 
the open tilt-angle at 180 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Fig. 1 is a plan view illustrating a foldable and port- 
able mobile telephone according to an embodiment 
of the present invention, in which the upper-side 
body unit thereof is closed with respect to the lower- 
side body unit thereof; 

Fig. 2 is a plan view illustrating the open state of the 
foldable and portable mobile telephone shown in 
Fig. 1 , in which the upper-side body unit has been 
rotated with respect to the lower-side body unit so 
as to become opened to the lower-side body unit; 
Fig. 3 is a plan view illustrating a midway state of 
rotating in which the upper-side body unit has been 
rotated from the open state shown in Fig. 2, with 



respect to the lower-side body unit by 90 degrees 
in the clockwise direction; 

Fig. 4 is a plan view illustrating a folded and super- 
imposed state in which the upper-side body unit has 

5 further been rotated from the state shown in Fig. 3, 
with respect to the lower-side body unit by 90 de- 
grees in the clockwise direction; 
Fig. 5 is a perspective view illustrating the basic 
construction of a two-shaft hinge mechanism incor- 

10 porated in the foldable and portable mobile tele- 
phone shown in Figs. 1 to 4; 
Fig. 6 is an exploded view illustrating the construc- 
tion of a second hinge unit (hinge unit for horizontal 
rotation) included in the two-shaft hinge mechanism 

'5 shown in Fig. 5; 

Figs. 7A to 7C are views illustrating the construction 
of a second rotating shaft (horizontal rotational 
shaft) used for the second hinge unit shown in Fig. 
6; 

20 Fig. 8 is an exploded view showing the construction 
of the main section of a first hinge unit (hinge unit 
for opening/closing rotation) included in the two- 
shaft hinge mechanism shown in Fig. 5; and 
Figs. 9A to 9D are perspective views showing states 

25 of the main section of the two-shaft hinge mecha- 
nism in the foldable and portable mobile telephone 
shown in Figs. 1 to 4, which vary according to the 
transition of opening/closing operation conditions 
by the two-shaft hinge mechanism. 

30 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] Hereinafter, the embodiment of the present in- 
35 vention applied to a foldable and portable mobile tele- 
phone will be described with reference to the accompa- 
nying drawings. 

[001 3] Figs. 1 to 4 are plan views illustrating the basic 
arrangements of a foldable and portable mobile tele- 

40 phone (hereinafter referred to as a "mobile telephone") 
500 according to the embodiment of the present inven- 
tion, which varies according to the transition of rotational 
operation conditions. Fig. 1 shows the state in which an 
upper-side body unit 200 has not been rotated with re- 

45 spect to a lower-side body unit 100, that is, a closed 
state. On the other hand, Fig. 2 shows the state in which 
the upper-side body unit 200 has been rotated with re- 
spect to the lower-side body unit 1 00, that is, an open 
state. Fig. 3 illustrates a midway state of rotating in 

so which the upper-side body unit 200 has been rotated 
with respect to the lower-side body unit 100 from the 
open state shown in Fig. 2, by ah angle of 90 degrees 
in the clockwise direction. Fig. 4 shows a folded and su- 
perimposed state in which the upper-side body unit 200 

55 has further been rotated with respect to the lower-side 
body unit 100 from the midway state of rotating shown 
in Fig. 3, by 90 degrees in the clockwise direction. 
[0014] The mobile telephone 500 has a lower-side 
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body unit 100 having an operation section comprising a 
plurality of operation buttons 1 07 each serving an oper- 
ational function for users. The lower-side body unit 1 00 
is provided with an antenna 104. The plurality of opera- 
tion buttons 107 includes operation keys such as ten- 
keys and the like. The mobile telephone 500 has also 
an upper-side body unit 200 including a display portion 
202 for displaying data on at least two types of process- 
ing: the processing of operational information associat- 
ed with the operation with respect to the operation sec- 
tion, and the processing of communication information 
with an opposite party, related to the above-described 
operational information processing. The lower-side 
body unit 1 00 and upper-side body unit 200 are coupled 
open abty/clos ably and rotatably by a two-shaft hinge 
mechanism 300 constituted of two-shaft hinge units, 
and are formed into a two-folded type. 
[0015] The two-shaft hinge mechanism according to 
this embodiment includes first and second hinge units, 
and has upper-side body unit ti it-angle adjusting func- 
tions defined by a plurality of functions as described be- 
low. The first hinge unit and second hinge unit have a 
first rotating shaft (opening/closing rotating shaft) and a 
second rotating shaft (horizontal rotating shaft), respec- 
tively. The first hinge unit performs the function of rotat- 
ing the upper-side body unit 200 with respect to the low- 
er-side body unit 1 00 about the first rotating shaft into 
an open state, thereby defining the predetermined talk- 
ing position. In this open state, the second hinge unit 
performs the function of allowing the upper-side body 
unit 200 to rotate about the second rotating shaft at a 
position within the surface of the lower-side body unit 
100 in either clockwise or counterclockwise direction . 
The second hinge unit also performs the function of con- 
trolling the open tilt-angle of the upper-side body unit 
200 according to the rotational angle thereof about the 
second rotating shaft so as to become, not only an angle 
defining the predetermined talking position, but also an 
arbitrary angle formed by the upper-side body unit 200 
rotating about the second rotating shaft off the angle de- 
fining the predetermined talking position. 
[0016] In the two-shaft hinge mechanism 300 accord- 
ing to this embodiment, the state in which the rotational 
angle of each of the first and second rotating shafts is 0 
degree, is a closed state. The two-shaft hinge mecha- 
nism 300 rotates the upper-side body unit 200 with re- 
spect to the lower-side body unit 100 about the first ro- 
tating shaft from the closed state up to the open state, 
and thereafter, in orderto define the predetermined talk- 
ing position, the two-shaft hinge mechanism 300 can set 
the open tilt-angle in a range of 1 60 to 1 70 degrees. Fur- 
thermore, the two-shaft hinge mechanism 300 can ro- 
tate the upper-side body unit 200 about the second ro- 
tating shaft from the rotational angular position in the 
range of 1 60 to 170 degrees, in a range of 180 degrees 
in either clockwise or counterclockwise direction . When 
the rotational angle of the upper-side body unit 200 
about the second rotating shaft is in a range of 0 to 90 



degrees, the tilt-angle adjusting functions can rotate the 
upper-side body unit 200 from the open tilt-angle range 
of 160 to 170 degrees up to an open tilt angle of 180 
degrees in a variable manner. When the rotational angle 
5 of the upper-sided body unit 200 about the second ro- 
tating shaft is in a range of 90 to 1 80 degrees, the tilt- 
angle adjusting functions can rotate the upper-side body 
unit 200 while maintaining the open tilt-angle at 180 de- 
grees. The functions as described above are the upper- 
io side body unit tilt-angle adjusting functions. Here, the 
"horizontal rotating" mentioned in the present descrip- 
tion does not mean "rotating parallel to the ground". 
[0017] In the mobile telephone 500 according to this 
embodiment, besides the operation section, a micro- 
's phone 1 03 for collecting sounds is also provided at an 
end portion of the folded surface of the lower-side body 
unit 100 with respect to the upper-side body unit 200. 
Also, a speaker 203 for uttering voices is provided at the 
end portion in the vicinity of the display portion (a first 
20 display portion) 202 on the folded surface of the upper- 
side body unit 200 with respect to the lower-side body 
unit 100. Furthermore, with the mobile telephone 500 
according to the present embodiment, in the vicinity of 
the display portion 202 on the folded surface of the up- 
25 per-side body unit 200, there is provided an operation 
section for display selection comprising a plurality of op- 
eration buttons 207 serving a selectable display opera- 
tion function for users. Moreover, on the surface oppo- 
site to the folded surface of the upper-side body unit 200, 
30 there is provided another display portion (a second dis- 
play portion) 206 for displaying simple data including at 
least call notice out of data on the communication infor- 
mation processing. 

[0018] The lower-side body unit 100 and upper-side 
35 body unit 200 each have a predetermined thickness and 
have flat oval shapes of substantially the same size. The 
lower-side and upper-side body unit 100 and 200 are 
mechanically and electrically connected via the two- 
shaft hinge mechanism 300 that comprises two hinge 
40 units orthogonally intersecting each other, and that are 
independently rotatable. Thus, the mobile telephone 
500 has a structure in which the upper-side body unit 
200 is openable/closable and rotatable with respect to 
the lower-side body unit 100 by the two-shaft hinge 
45 mechanism 300. 

[0019] Fig. 5 is a perspective view illustrating the ba- 
sic construction of the two-shaft hinge mechanism 300 
incorporated in the mobile telephone 500. The two-shaft 
hinge mechanism 300 is formed by coupling the first 
so hinge unit (a hinge unit for opening/closing rotation) 320 
and the second hinge unit (a hinge unit for horizontal 
rotation) 310. The second hinge unit 310 is accommo- 
dated in the lower-side body unit 1 00. In order to form 
the second rotating shaft (horizontal rotating shaft), the 
55 second hinge unit 31 0 includes a metallic base bracket 
301 fixed within the lower-side body unit 100, an outer 
case 31 1 rotatably combined with the base bracket 301 , 
and a fixed shaft 312 that is located in the outer case 
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31 1 and fixed by the base bracket 301 , and of which the 
front end projects perpendicularly to the surface 
equipped with the operation section. The outer case 31 1 
can rotate about the fixed shaft 312 as a central axis 
thereof. On the other hand, the first hinge unit 320 is 
coupled to the front end side of the second hinge unit 
31 0 so as to be perpendicular to the fixed shaft 31 2, and 
has the first rotating shaft (an opening/closing rotating 
shaft) 321 capable of turning so as to be parallel to the 
lower-side body unit 100. The first rotating shaft 321 is 
disposed so as to pass through the first hinge unit 320. 
[0020] The second hinge unit 310 is disposed in the 
lower-side body unit 100 so that a part thereof projects 
from the lower-side body unit 100. Specifically, the sec- 
ond hinge unit 31 0 is located in the vicinity of the oper- 
ation section of the lower-side body unit 1 00, and is sub- 
stantially vertically extended from the position being lo- 
cated apart from the upper edge of the operation section 
by a predetermined distance, and at the center in the 
width direction thereof so as to allow the upper-side 
body unit 200 to rotate freely. Here, "a predetermined 
distance" refers to substantially half the thickness di- 
mension of the upper-side body unit 200. On the other 
hand, the first hinge unit 320 including the first rotating 
shaft 321 is rotatably installed to the upper-side body 
unit 200 so as to be located at substantially the central 
portion in the thickness direction of the upper-side body 
unit 200. At the central portion of the first hinge unit 320, 
the first rotating shaft 321 is rotatably connected to the 
front end of the second hinge unit 310 via a coupling 
bracket 303. 

[0021] More specifically, in the first hinge unit 320, 
outer cases 322 are installed at the opposite ends of the 
first rotating shaft 321 capable of freely rotating via the 
coupling bracket 303. Also, at the end portion of each 
of the outer cases 322 in the extending direction, an L- 
shaped bracket 302 is installed for connecting the first 
rotating shaft 321 and upper-side body unit 200. The 
brackets 302 are each formed of a metal plate. In each 
of the brackets 302, one end side thereof is connected 
to a respective one of the front ends of the rotating shaft. 
The other end side of each of the brackets 302 is bent 
into a right angle, namely formed into an L-shape. Each 
of these bent portions forms a horizontally-extending 
mounted wing portion in the illustrated configuration, 
and is strongly fixed within the upper-side body unit 200. 
Thus, the first hinge unit 320 including the coupling 
bracket 303 is accommodated in the upper-side body 
unit 200. 

[0022] As describe above, the second hinge unit 3 1 0 
has a structure in which the outer case 311 rotates about 
the fixed shaft 312 fixed to the base bracket 301 . A ro- 
tation stopper 316 is provided at the lower end portion 
of the outer case 31 1 . The vicinity of the front end of the 
fixed shaft 312 is covered by a cap (not shown) to pre- 
vent the entry of water, dirt, and the like into the lower- 
side body unit 100. 

[0023] In the two-shaft hinge mechanism 300, the out- 



er case 3 1 1 of the second hinge unit 31 0 is strongly fixed 
to the coupling bracket 303 of the first hinge unit 320. 
As a result, when the second hinge unit 310 rotates, the 
entire first hinge unit 320 including the coupling bracket 
5 303 rotates together therewith. The outer case 31 1 , cou- 
pling bracket 303, and rotation stopper 316 may be pro- 
vided by integral molding. 

[0024] Fig. 6 is an exploded view illustrating the de- 
tailed construction of the second hinge unit 31 0 included 

10 in the above-described two-shaft hinge mechanism 300. 
[0025] In the second hinge unit 31 0, the fixed shaft 
312 thereof is fixed to the base bracket 301. For this 
purpose, on the fixed shaft 31 2 side, the coupling brack- 
et 303, a rotating cam 314a, a fixed cam 313a, the outer 

15 case 311 , and the rotation stopper 316 are installed in 
this order. On the other hand, on one surface side of the 
base bracket 301 , a rotating cam 31 4b, fixed cam 31 3b, 
coil spring 315 are installed in this order. In particular, 
the above-described portions are combined so that the 

20 coil spring 315 has a structure energizing two pairs of 
cam mechanisms. As a consequence, the above-de- 
scribed structure portions serves as a torque unit gen- 
erating a rotational torque. Besides, a movable rotation 
stopper 31 7 and stopper holding-down plate 31 8 are in- 

25 stalled on the other surface side of the base bracket 301 . 
[0026] Figs. 7A to 7C show the detailed construction 
of the fixed shaft 31 2 used for th e second hinge unit 31 0 . 
Here, Fig. 7A is a side view when the fixed shaft 312 is 
seen from one direction, and Fig. 7B is a side view when 

30 the fixed shaft 31 2 is seen from the other direction. Fig. 
7C is a plan view when seen from above. 
[0027] The fixed shaft 312 has a substantially solid- 
cylindrical shape or hollow-cylindrical shape, and is 
fixed to the base bracket 301 . In the fixed shaft 312, a 

35 part of the side surface thereof is cut, and an incision 
planar portion 31 2a is formed. The top portion 31 2c of 
the fixed shaft 312 has a solid-cylindrical projection 
312b formed at an off-center position thereof. 
[0028] In the second hinge unit 310, the two pairs of 

40 cam mechanisms are formed by respectively pairing the 
fixed cams 313a and 313b mounted on the fixed shaft 
312, with the rotating cams 314a and 314b mounted on 
the outer case 311 . These two pairs of cam mechanisms 
are arranged at positions line-symmetrical with respect 

45 to the coil spring 315. The fixed cams 313a and 313b 
each have a hole corresponding to the sectional shape 
of the fixed shaft 31 2, and the fixed shaft 31 2 is inserted 
into these holes. Thereby, the fixed cams 31 3a and 31 3b 
are configured to be restricted in the rotational direction, 

so but to be able to move in the central axis direction of the 
fixed shaft 312. Because the fixed cams 313a and 313b 
are energized by the coil spring 315 in the central axis 
direction, they are pressed down on the rotating cams 
31 4a and 31 4b fixed to the outer case 31 1 . The rotating 

55 cams 314a and 314b each have protrusions protruding 
in the central axis direction, formed for every 90 de- 
grees, and each of the protrusions is connected to a flat 
portion by a slope having an angle. On the other hand, 
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the fixed cams 313a and 313b each have grooves 
formed for every 90 degrees, and the bottom of each of 
the grooves is connected to a flat portion by a slope. 
[0029] In the second hinge unit 31 0, therefore, when 
the outer case 311 rotates, the rotating cams 314a and 
31 4b fixed to the outer case 31 1 rotate and slide on the 
fixed cams 313a and 313b, respectively. On the other 
hand, the fixed cams 313a and 313b are pressed down 
on the rotating cams 314a and 314b by the coil spring 
315. This generates friction on the contact surfaces be- 
tween the fixed cams 313a and 313b and the rotating 
cams 314a and 314b, respectively, and creates a mod- 
erate load torque. Immediately before each of the pro- 
trusions and a respective one of the grooves in the two 
pairs of cam mechanisms are engaged, each of the pro- 
trusions of the rotating cams 31 4a and 31 4b approaches 
the slope of a respective one of the grooves of the fixed 
cams 31 3a and 31 3b, respectively. At this time, the fixed 
cams 313a and 313b, respectively, are pulled into the 
rotating cams 314a and 314b sides by a pressing force 
of the coil spring 315 so that the grooves and the re- 
spective protrusions are engaged. The position and 
structure associated with such an action may hereinaf- 
ter be referred to as a "click position" and a "click mech- 
anism". 

[0030] In order to rotate the rotating cams 314a and 
314b from the state in which, the grooves and the re- 
spective protrusions have been engaged, there is a 
need for a torque large enough to lift the fixed cams 313a 
and 313b energized by the coil spring 315 due to the 
aforementioned rotational operation of the rotating 
cams 31 4a and 31 4b, up to the height where the protru- 
sions slip off the respective grooves. Therefore, in the 
vicinity of the click position where the click mechanism 
functions, it becomes possible to generate a torque to 
pull in thefixed cams 31 3a and 31 3b to the click position, 
and also to create a holding torque large enough to pull 
out the fixed cams 31 3a and 31 3b from the click position. 
Such a pair of cam mechanisms are arranged at posi- 
tions line-symmetrical with respect to the coil spring 315, 
and the protrusions of the rotating cams 31 4a and 31 4b 
and the grooves of the fixed cams 313a and 313b, re- 
spectively, are located at the same positions with re- 
spect to the outer periphery of the fixed shaft 312. As a 
result, the pull-in torques simultaneously generate in the 
pair of cam mechanisms, but it is possible to suppress 
shakiness occurring when the click action generates, by 
somewhat displacing the installation positions of the pair 
of cam mechanisms from each other with respect to the 
peripheral direction of the fixed shaft 31 2. 
[0031] The basic principle underlying such a click 
mechanism is to generate a holding force for pulling in 
and fixing the upper-side body unit 200 in the closed 
state, in which the rotational angle of the first rotating 
shaft 321 of the first hinge unit 320 and that of the outer 
case 311 of the second hinge unit 310 are 0 degree 
each, and in the open state defined as the predeter- 
mined talking position. However, even when the upper- 



side body unit 200 is rotated about the fixed shaft 312 
from the open state defined as the predetermined talk- 
ing position in either clockwise or counterclockwise 
direction , it is desirable to configure the click mecha- 
5 nism to pull in and fix the upper-side body unit 200 at 
multiple predetermined kinds of rotational angular posi- 
tions. Here," multiple predetermined kinds of rotational 
angular positions" refers to specif ic positions, such as 
the front, right side, directly underneath position, left 
side, and the like in the above-described example. 
[0032] Fig. 8 is an exploded view showing the con- 
struction of the main section of the first hinge unit 320 
included in the above-described two-shaft hinge mech- 
anism 300. 

[0033] The first hinge unit 320 fixes one end side of 
the outer case 322 to one side of the coupling bracket 
303 via the first rotating shaft 321 . On the other end side 
of the outer case 322, a fixed cam 323, rotating cam 
324, and coil spring 325 are installed in this order, and 
the fixed cam 323 is fixed to the outer case 322 by 
mounting the bracket 302. The cam mechanism com- 
prising the fixed cam 323 and rotating cam 324 is con- 
figured to be energized by the coil spring 325. This al- 
lows this structure portion to serve as a torque unit for 
generating an opening/closing torque. A similar struc- 
ture is formed on the other side of the coupling bracket 
303, as well. 

[0034] In the first hinge unit 320, as in the case of the 
fixed shaft 312, the first rotating Shaft 321 has a sub- 
stantially solid-cylindrical shape or hollow-cylindrical 
shape, and a part of the side surface thereof is cut, 
thereby forming an incision planar portion 312a. The ro- 
tating cam 324 has a hole corresponding to the sectional 
shape of the rotating shaft 321 , and the first rotating 
shaft 321 is inserted into this hole. Thereby, the rotating 
cam 324 becomes rotatable integrally with the rotating 
shaft 321 , and is also movable in the central axis direc- 
tion of the rotating shaft 321 . However, with respect to 
the central axis direction, the rotating cam 324 is 
pressed down on the fixed cam 323 fixed to the outer 
case 322 since it is energized by the coil spring 325. 
[0035] The fixed cam 323 and rotating cam 324 have 
protrusions protruding in the central axial direction and 
grooves, respectively. In particular, these protrusions 
and grooves are configured to generate a torque in the 
closed direction when the opening/closing angle is in a 
range of -1 0 to 1 0 degrees, and generate a torque in the 
open direction when the opening/closing angle is in a 
range of 1 50 to 1 90 degrees. The opening/closing angle 
is limited to the range of 0 to 1 80 degrees by a rotation 
limiting mechanism described later. However, since a 
torque in the closed direction occurs in the vicinity of an 
opening/closing angle of 0 degree, and a torque in the 
open direction occurs in the vicinity of that of 1 80 de- 
grees, it is possible to inhibit shakiness of the upper-side 
body unit 200 in the closed state and in the open state 
at an opening/closing angle of 180 degrees, and also to 
create an adequate holding force. In the first hinge unit 
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320, because a pair of torque units are arranged at po- 
sitions line-symmetrical with respect to the coupling 
bracket 303, the above-described torques occur in syn- 
chronization. 

[0036] The two-shaft hinge unit 300 comprising the 
first hinge unit 320 and second hinge unit 310 as de- 
scribed above have the following construction. The po- 
sition where the open tilt-angle of the upper-side body 
unit 200 with respect to the lower-side body unit 100 is 
in a range of 1 60 to 1 70 degrees, is defined as a prede- 
termined talking position. Installed into the first hinge 
unit 320, is a pull-in opening/closing cam (a cam mech- 
anism comprising the fixed cam 323 and rotating cam 
324) for forcibly pressing down the upper-side body unit 
200 with the open tilt-angle being 180 degrees, when 
the upper-side body unit 200 is to be rotated about the 
fixed shaft 312 from the above-described talking posi- 
tion, in a range of 180 degrees in either clockwise or 
counterclockwise direction . 

[0037] Next, the aforementioned rotation limiting 
mechanism of the two-shaft hinge mechanism 300 will 
be described. The necessity for this rotation limiting 
mechanism is based on the following reasons. In the 
present hinge mechanism, the outer case 311 of the 
second hinge unit 31 0 and the first rotating shaft 321 of 
the first hinge unit 320 are allowed to rotate independ- 
ently. In addition, wiring lines for electrically intercon- 
necting the upper-side body unit 200 and lower-side 
body unit 1 00 are provided in each of the units. Further- 
more, when the present foldable and portable mobile 
communication terminal is used as the mobile telephone 
500, it is necessary to hold the upper-side body unit 200 
with respect to the lower-side body unit 100 at an open 
tilt-angle of approximately 160 degrees so that the 
speaker 203 on the upper-side body unit 200 and the 
microphone on the lower-side body unit 100 exactly fit 
to the ear and mouth of the user, respectively. For these 
reasons, the rotation limiting mechanism is essential to 
limiting the rotation ranges in both the horizontal direc- 
tion and opening/closing direction. 
[0036] Hereinafter, with regard to the first rotating 
shaft 321 , the angle at the closed state is defined as 0 
degree, and the angles in the opening direction are de- 
fined as being positive. With regard to the outer case 
31 1 , the angle in the state in which the upper-side body 
unit 200 has been superimposed over the lower-side 
body unit 1 00 with the first rotating shaft 321 being in 
the closed state, is defined as 0 degree. For example, 
at the closed state, the rotational angle is represented 
as 0 degree, and the opening/closing angle is also rep- 
resented as 0 degree. On the other hand, in the talking 
position, the operational angle is represented as 0 de- 
gree, and the opening/closing angle is represented as 
1 60 degrees. 

[0039] Here, by providing a stopper for each of the ro- 
tating shaft mechanisms, the rotational angle range of 
the outer case 311 of the second hinge unit 310 in the 
horizontal direction is limited to ±180 degrees. In addi- 



tion, when the rotational angle of the outer case 311 is 
0 degree, the rotational angle range of the f irst rotational 
shaft 321 of the first hinge unit 320 in the opening/clos- 
ing direction is limited to 0 to 160 degrees. When the 

s rotational angle range of the outer case 311 is 90 to 180 
degrees, the rotational angle range of the first rotational 
shaft 321 is limited to 0 to 180 degrees. Furthermore, 
when the rotational angle range of the outer case 311 is 
0 to 90 degrees, the upper limit of the rotational angle 

io range of the first rotational shaft 321 is smoothly shifted 
from 1 60 to 1 80 degrees. 

[0040] First, the limitation of the rotation angle range 
of the outer case 311 in the horizontal direction is per- 
formed by a horizontal rotation inhibiting mechanism. As 

15 shown in Fig. 6, the horizontal rotation inhibiting mech- 
anism includes the rotation stopper 316, the disk- 
shaped movable rotation stopper 317 having a claw 
317a, and the stopper holding-down plate 318. In the 
horizontal rotation inhibiting mechanism, the movable 

20 rotation stopper 317 is rotatably installed to the base 
bracket 301 using the stopper holding-down plate 318. 
The base bracket 301 has an incision 301 a (see Fig. 5) 
provided for allowing the claw 317a of the movable ro- 
tation stopper 31 7 to move by a definite rotational angle. 

25 Also, the rotation stopper 316 has a protuberance (not 
shown) formed at one portion of the outer periphery and 
protruding in the radial direction. The rotation stopper 
316 is fixed to the outer case 311 , and rotates integrally 
with the outer case 311. In this rotation, the protuber- 

30 ance of the rotation stopper 316 is abutted against the 
claw 317a of the movable rotation stopper 31 7 as a re- 
sult of the rotation of the outer case 31 1 , thereby limiting 
the rotation angle range of the upper-side body unit 200 
in the horizontal direction. 

35 [0041] Here, in order to limit the rotational angle of the 
upper-side body unit 200 in the horizontal direction to ± 
180 degrees, the movable rotation stopper 317 is con- 
figured so as to be rotatable by one width of the protu- 
berance of the rotation stopper 316. The aforemen- 

40 tioned rotational angle of ±1 80 degrees means that the 
upper-side body unit 200 can rotate from the perfectly 
folded position by 180 degrees in either clockwise or 
counterclockwise direction . 

[0042] In contrast, the limitation to the rotation angle 
45 range in the opening/closing direction of the first rotating 
shaft 321 is performed by an opening/closing control 
mechanism comprising a solid-cylindrical opening/clos- 
ing control pin 326 provided in the first rotating shaft 321 , 
as shown in Fig. 8, and a solid-cylindrical projection 
50 31 2b provided on the top portion 31 2c of the fixed shaft 
312, as shown in Figs. 7A to 7C. In the opening/closing 
control mechanism, the projection 312b on the fixed 
shaft 31 2 fixed to the base bracket 301 is disposed at a 
position decentered to the opening/closing direction. Al- 
55 so, the opening/closing control pin 326 is press-fitted in- 
to the first rotating shaft 321 at the vicinity of the central 
portion thereof in the direction perpendicular to the cen- 
tral axis thereof. Therefore, when the first rotating shaft 
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321 assumes a position (rotational angle: 160 degrees 
or more) in the open state, the projection 312b of the 
fixed shaft 312 makes contact with the opening/closing 
control pin 326, thereby limiting the opening/closing an- 
gle by which the opening/closing control pin 326 is ro- 
tated. 

[0043] Although the opening/closing control pin 326 
is press-fitted into the first rotating shaft 321 , the open- 
ing/closing control pin 326 may instead be installed to 
the first rotating shaft 321 by another technique such as 
adhesion or welding, or alternatively, the opening/clos- 
ing control pin 326 may be provided by integral molding. 
[0044] For establishment of the electrical intercon- 
nection between the upper-side body unit 200 and low- 
er-side body unit 1 00 in the two-shaft hinge mechanism 
300, any known method can be applied. Here, however, 
FPCs (Flexible Printed Circuits) are utilized. Specifical- 
ly, FPCs are each wound around the first hinge unit 320 
and second hinge unit 310, and the opposite end por- 
tions of the FPCs wound around each of the first and 
second hinges 320 and 310 are connected to electrical 
circuits in the upper-side body unit 200 and lower-side 
body unit 100, respectively. In this case, however, in or- 
der to enhance the endurance of the FPCs, it is desira- 
ble to wind the FPCs more than one turn around each 
of the first and second hinges 320 and 31 0. 
[0045] Anyhow, in the two-shaft hinge mechanism 
300 in which such a horizontal rotation inhibiting mech- 
anism and opening/closing control mechanism is estab- 
lished, it is possible to implement the upper-side body 
unit tilt-angle adjusting functions that can cause a differ- 
ence in the open tilt-angle of the upper-side body unit 
200 between the predetermined talking position and an 
angular position formed by rotating the upper-side body 
unit 200 about the fixed shaft 312 off the predetermined 
talking position. 

[0046] Figs. 9A to 9D are perspective views showing 
states of the main section of the two-shaft hinge mech- 
anism 300 in the above-described mobile telephone 
500, which vary according to the transition of opening/ 
closing operation conditions by the two-shaft hinge 
mechanism. Fig. 9A shows the closed state in which the 
open tilt-angle of the upper-side body unit 200 with re- 
spect to the lower-side body unit 100 is 0 degree. Fig. 
9B shows a midway state of opening in which the open 
tilt-angle of the upper-side body unit 200 with respect to 
the lower-side body unit 1 00 is 90 degree. Fig. 9C shows 
the open state (talking position state) in which the open 
tilt-angle of the upper-side body unit 200 with respect to 
the lower-side body unit 100 is 160 degree. Fig. 9D 
shows the folded and superimposed state in which the 
open tilt-angle of the upper-side body unit 200 with re- 
spect to the lower-side body unit 100 is 1 80 degrees. 
[0047] In the mobile telephone 500, in a state in which 
the opening/closing operation thereof is limited by the 
two-shaft hinge mechanism 300, firstly, when the upper- 
side body unit 200 is opened by 90 degrees from the 
closed state in which the opening/closing angle (open 



tilt-angle) is 0 degree as shown in Fig. 9A, a state as 
shown in Fig. 9B is brought about. As illustrated in Figs. 
9A and 9B, when the opening/closing angles, are 0 and 
90 degrees, respectively, the opening/closing control 
s pin 326 and projection 312b do not interfere with each 
other, so that the rotation in the opening/closing is not 
subjected to limitation. 

[0048] Next, when the upper-side body unit 200 is 
opened up to 160 degrees from the state in which the 

io opening/closing angle is 90 degree as shown in Fig. 9B, 
a state as shown in Fig. 9C is brought about. In this state, 
the opening/closing control pin 326 and solid-cylindrical 
projection 312b make contact with each other, so that 
the upper-side body unit 200 is inhibited from being 

is opened any more. 

[0049] Meanwhile, the state in which the opening/ 
closing is 0 degree means a state in which the upper- 
side body unit 200 has been folded and superimposed 
over the lower-side body unit 100, and therefore, there 

20 exists no opening/closing angle less than 0 degree. In 
the first rotating shaft 321 , when the opening/closing an- 
gle is in the vicinity of 0 degree, a pull-in torque in the 
closing direction is caused by the torque units located 
at the right and left sides of the rotating shaft 321 , while, 

25 when the opening/closing angle is in the vicinity of 1 60 
degrees, a pull-in torque in the opening direction is 
caused. Therefore, at the opening/closing angles of 0 
and 160 degrees, the respective states can be retained 
as they are. 

30 [0050] Furthermore, when the upper-side body unit 
200 is rotated (in either clockwise or counterclockwise 
direction ) about the fixed shaft 31 2 by 180 degrees from 
the state in which the opening/closing angle is 160 de- 
grees as shown in Fig. 9C, the upper-side body unit 200 

35 is further opened into the state in which the opening/ 
closing angle is 180 degrees as shown in Fig. 9D. This 
means that the upper-side body unit 200 comes to a 
state folded and superimposed over the lower-side body 
unit 1 00. At this time, when the upper-side body unit-200 

40 is rotated (in either clockwise or counterclockwise 
direction ) about the fixed shaft 312, in an angle range 
of 90 to 180 degrees, the opening/closing angle be- 
comes 180 degrees, as well. 

[0051] Herein, as shown in Fig. 9D, the opening/clos- 
45 ing control pin 326 moves toward the opposite side of 
the projection 31 2b of the fixed shaft 31 2 so as to shelter 
therefrom. In this case, the opening/closing control pin 
326 do not make contact with projection 312b, but 
makes contact with the top portion 312c (see Fig. 7B) 
50 of the fixed shaft 312 at the opening/closing angle of 1 80 
degrees. As a result, when the angle range in which the 
upper-side body unit 200 is rotated is 90 to 180 degrees 
in the horizontal direction, the limits of the rotational an- 
gle of the upper-side body unit 200 in the opening/clos- 
55 ing direction become a range of 0 to 1 80 degrees. 
[0052] When the upper-side body unit 200 is rotated 
about the fixed shaft 312 in a range of 0 to 90 degrees, 
the opening/closing angle can be shifted smoothly from 
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0 degree to an arbitrary angle in a range of 90 to 1 80 
degrees, since the opening/closing control pin 326 and 
projection 312b each have a solid-cylindrical shape. As 
a consequence, the opening/closing angle smoothly 
shifts to angles in a range of 1 60 to 1 80 degrees. At the 
opening/dosing angles between 160 and 180 degrees, 
pull-in torques always occur in the opening direction, 
and therefore, the opening/closing control pin 326 re- 
mains abutted against the projection 312b, thereby al- 
lowing stable rotations without causing shakiness or the 
like. 

[0053] The above-described embodiment is an imple- 
mentation in the case where the present invention is ap- 
plied to the foldable and portable mobile telephone 500 
as an example of a foldable and portable mobile com- 
munication terminal. However, the two-shaft hinge 
mechanism 300, which is the critical section of the 
present invention, is applicable to any foldable and port- 
able mobile communication terminal of a simple con- 
struction adopting a wireless communication system. 
[0054] The foldable and portable mobile communica- 
tion terminal according to the present invention enable 
the following opening/closing operation by the upper- 
side body unit tilt-angle adjusting functions, by incorpo- 
rating the two-shaft hinge mechanism comprising the 
first rotational shaft (opening/closing rotational shaft) 
and the second rotational shaft (horizontal rotational 
shaft), as a hinge mechanism for openably and closably 
coupling the lower-side body unit having the operation 
section and the upper-side body unit having the display 
section. By rotating the upper-side body unit about the 
first rotational shaft into the open state, the open tilt-an- 
gle for defining the talking position can be set in the 
range of 1 60 to 1 70 degrees. Also, when the upper-side 
body unit is rotated about the second rotating shaft from 
this set position, in the range of 180 degrees in either 
clockwise or counterclockwise direction , the open tilt- 
angle can be varied in the range of 180 degrees when 
the rotational angle is in the range of 0 to 90 degrees, 
and also the upper-side body unit can be rotated while 
maintaining the open tilt-angle at 1 80 degrees when the 
rotational angles is in the range of 90 to 1 80 degrees. 
This facilitates talking by improving the operational func- 
tion of the present mobile communication terminal, and 
provides excellent usability by allowing it to be used with 
the overall size thereof remained compact. 
[0055] Furthermore, in the foldable and portable mo- 
bile communication terminal according to the present in- 
vention, after the upper-side body unit is opened with 
respect to the lower-side body unit, the upper-side body 
unit is rotated about the second rotational shaft by an 
angle of 180 degrees into a folded and superimposed 
state, whereby the present mobile communication ter- 
minal can be used with the display section face up. In 
this state, it is possible to immediately perform opera- 
tions that have not been implemented hitherto, such as 
directly reading an electronic mail, seeing an image, re- 
ceiving a telephone after identifying an incoming caller. 



In addition, it is possible to make use of a screen such 
as a map while carrying the foldable and portable mobile 
communication terminal in a compact state with the dis- 
play section face up. This greatly enhances its usability. 

5 [0056] In particular, during talking, the opening/clos- 
ing angle is restricted to approximately 160 degrees. 
This enables the user to cause the speaker on the up- 
per-side body unit and the microphone on the lower-side 
body unit to exactly fit to the ear and mouth of the user, 

w respectively. In addition, during talking, when the upper- 
side body unit is rotated with respect to the lower-side 
body unit into a sideways position, the upper-side body 
unit assumes a position parallel to the keys arranged on 
the operation section of the lower-side body unit. This 

is simultaneously meets ease of talking and ease of see- 
ing display, thereby providing more improved usability. 



Claims 

20 

1 . A foldable and portable mobile communication ter- 
minal configured as a two-folded type by openably 
and closably coupling, by a hinge mechanism, a 
lower-side body unit (1 00) that includes an opera - 

25 tion section comprising a plurality of operation but- 
tons (107), and an upper-side body unit (200) that 
includes a display section (202,206) for displaying 
data on the operational information processing as- 
sociated with operation with respect to said opera- 

30 tion section, and on the processing of communica- 
tion information with an opposite party, related to 
said operational information processing, which is 
characterized in that said foldable and portable 
mobile communication terminal comprises a two- 

35 shaft hinge mechanism (300) as said hinge mech- 
anism, 

said two-shaft hinge mechanism comprising 
a first hinge unit (320) that allows said upper-side 
body unit to rotate with respect to said lower-side 
body unit up to the open state defining a predeter- 
mined talking position, and a second hinge unit 
(310) that allows said first hinge unit to rotate in a 
direction different from said rotational direction of 
said first hinge unit, 
45 said first and second hinge units being cou- 

pled so that the rotational center axes thereof or- 
thogonally intersect each other. 

2. The foldable and portable mobile communication 
50 terminal according to Claim 1, wherein said first 

hinge unit is accommodated in said upper-side 
body unit, and wherein said second hinge unit is ac- 
commodated in said lower-side body unit so that a 
part thereof projects from said lower-side body unit. 

55 

3. The foldable and portable mobile communication 
terminal according to Claim 2, wherein: 
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said first and second hinge units have first and 
second rotating shafts (321,311), respectively; 
said two-shaft hinge mechanism defines said 
predetermined talking position by rotating said 
upper-side body unit about said first rotating 5 
shaft, and also allows said upper-side body unit 
to rotate about said second rotating shaft at a 
position within the surface of said lower-side 
body unit in either clockwise or counterclock- 
wise direction ; and 10 
said two-shaft hinge mechanism has tilt-angle 
adjusting functions of controlling the open tilt- 
angle of said upper-side body unit according to 
the rotational angle thereof about said second 
rotating shaft so as to become an angle defining * 5 
said predetermined talking position and an an- 
gle formed by said upper-side body unit rotating 
about said second rotating shaft off the angle 
defining said predetermined talking position. 

20 

The foldable and portable mobile communication 
terminal according to Claim 3, wherein: 

said tilt-angle adjusting functions of said two- 
shaft hinge mechanism rotate said upper-side 25 
body unit about said first rotating shaft from the 
closed state in which the rotational angle of 
each of said first and second rotating shafts is 
0 degree, up to said open state, and thereafter, 
said tilt-angle adjusting functions can set said 30 
open tilt-angle for defining said predetermined 
talking position in a range of 160 to 170 de- 
grees; 

said tilt-angle adjusting functions can perform 
setting such that the upper-side body unit can 35 
rotate about said second rotating shaft from 
said open tilt-angle range of 160 to 170 de- 
grees, in an angle range of 180 degrees in ei- 
ther clockwise or counterclockwise direction ; 
when the rotational angle of the upper-side *o 
body unit about said second rotating shaft is in 
a range of 0 to 90 degrees, said tilt-angle ad- 
justing functions can rotate said upper-side 
body unit from said open tilt-angle range of 1 60 
to 170 degrees up to an open tilt-angle of 1 80 
degrees; and 

when the rotational angle of the upper-side 
body unit about said second rotating shaft is in 
a range of 90 to 180 degrees, said tilt-angle ad- 
justing functions can rotate said upper-side so 
body unit while maintaining said open tilt-angle 
at 180 degrees. 

The foldable and portable mobile communication 
terminal according to Claim 4, wherein said first 55 
hinge unit in said two-shaft hinge mechanism has 
pull-in opening/closing cams (323,324) incorporat- 
ed therein, said pull-in opening/closing cams forci- 



bly positioning the open tilt-angle position at an an- 
gular position of 1 80 degrees, when said upper-side 
body unit is rotated about said second rotating shaft 
in the range of 180 degrees in either of said clock- 
wise or counterclockwise direction after said upper- 
side body unit has been set at said predetermined 
talking position at which said open tilt-angle thereof 
with respect to the lower-side body unit is in said 
range of 1 60 to 1 70 degrees. 

6. The foldable and portable mobile communication 
terminal according to Claim 5, wherein said two- 
shaft hinge mechanism comprises a click mecha- 
nism (313a,313b,314,314b), said click mechanism 
generating a holding force for holding said upper- 
side body unit in the closed state, in which the ro- 
tational angle of each of said first and second rotat- 
ing shafts is 0 degree, and in the open state defining 
said predetermined talking position. 

7. The foldable and portable mobile communication 
terminal according to Claim 6, wherein, even when 
said upper-side body unit is rotated about said sec- 
ond rotating shaft from the open state defining said 
predetermined talking position in either of said 
clockwise and counterclockwise directions, said 
click mechanism performs said holding operation at 
each of multiple predetermined kinds of rotational 
angular positions. 

8. The foldable and portable mobile communication 
terminal according to Claim 6, wherein said lower- 
side body unit has said operation section and a mi- 
crophone (1 03) for collecting sounds disposed on 
the folded surface folded with respect to said upper- 
side body unit, and wherein said upper-side body 
unit includes, as said display section, a first display 
portion (202) disposed on said folded surface with 
respect to said lower-side body unit and a second 
display portion (206) disposed on the surface oppo- 
site to said folded surface for displaying simple data 
including at least call notice out of data on said com- 
munication information processing, said upper-side 
body unit further comprising an operation section 
for display selection comprising a plurality of oper- 
ation buttons (207) serving a selectable display op- 
eration function for users, and a speaker (203) for 
uttering voices, said operation section for display 
selection and said speaker being disposed in the 
vicinity of said first display portion on said folded 
surface. 
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